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Phase II Trial of Cetuximab in Patients With Refractory 
Colorectal Cancer That Expresses the Epidermal Growth 
Factor Receptor 

leotard B. Sttttz. HteiJ. Mtrope}, Patrick J. LoehrerSr. MichadN. Needle, Justin KopU. 
mdMbmJ. Mayer 



To evaluate the errStumorsctrvityerritoxk^ofsing^ 

refractory oolorectal cancer whose tumore express the epidermal growth factor recaptor. 
Patterns ud Mefhadk 

Phase II, opeMabel cfinical trial Patients wore- required to have EGFf expreastbri demonstrated on 
forrnaBn-ftxed paraffitvombodited tumor tissue by irnrnunoWsiflchBinieal stafrung before study particJ- 
petiort. Patients ware required to have receded ^otecaa«M^aioraerinaoornSnatoi^meaand 
to have demonstrated cJWcal failure on this regimen before study entry. Cetuximab was adm in iste r ed 
weekly by-ifttravanous Bifusfon. The first dose of 400 mgUm 1 was given during the course of 2 hours. 
StAwetjijerrt vvaei^ treatments vvere gK^ at a dosa of 250 mgy^ durirg tr» course of1 hour 



FhVaeven eSgfcte patients were treated AB were assessable for toxicity and response. The most 
oemmonty encountered grade 3 to 4 adverse events, regarded of relationship to study drug, were an 
ecneJike skin rash, predominant^ on the face and upper torso (88% with any p^de;t8» wth-sfate3)L 
and a composite of asthenia, fatigue, malaise, or lethargy (56% with any grade. 9% with grade 3XT»vo 
patients C3.69W experienced grade anergic reactions requiring dtecontimtstion of study tratttment A 
Ihfcd patient experienced a grade 3 allergic reaction that resolved, and the patient continued on uhe 
study, father dJarrf^ rioxfleutrep^ 

»%: 86% CI. 3% to 18%) achieved a partial response. Twanty-orva additional patients had stable 
disease or minor responses. The median survival in these previously treated patients With 
chemotherapy-refractory colorectal cancer is 8.4 months. 

Ctwefntoa 

Cetuximab on this ones-weekly schedute has moctest activity erxJ is vveli-to!ernted as a srgls egan in 
patients Wflh cterriomerapyMafractory colorectal cancer whose tumors express the epidermal growth 
factor receptor. Further etudtea of cetuximab wiD evaluate tha use of cetuximab in ccriunction with 
first-fine and adjuvant treatments for this disease. 

J Oio Oncol 22: 1201-12C&. © 2Q0S byArparieen Society of COucal Oncology 



ff'ITKODHCnOM 



Colorectal cancer bra major cause of mor- 
bidity and mortality worldwide. In the 
United States, It fa the fourth most conunoD 
type of cancer and is the second leading 
cause of cancer death.' While early stage 
colorectal cancer is frequently curable with 
stugeiy, unresectable metastatic disease is 
uniformly fatal Palliative treatment for 
metastatic colorectal cancer centers on the 



BSC Of Chemo therapy with th» wrt^^^fr. 

agents floorouracfl CFLTJ. SSS^ SSBi H P/ 1 
more recently ju55j3S5 MV 
o^aliplatirt Once a patient's cancer bt-~i 
comes re&aCtury to these - agents, however, I 
there are essentiaHy no established treat- I 
ment opticas with demonstrated efficacy, \ 
Oearly-, there is a desperate need for new 
and improved therapies for this lethal dis- 
ease. 
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Saltaetti 



4 Aberration* in the regulation and expression of growth 
factors tailor their receptor* have been extensively impB- 
cited to the development and prognosis of malignanc ies.* 
The epidermal growth fetor receptor (EGFr) is g com- 
monly expressed 170,000-kDa transmembrane gtyeppro- 
tein that is involved in signaling pathways affecting cellular 
growth, differentiation, and proti&rarjon; 7 ** ft is a memb er 
of the HER tyrosine kinase growth factor receptor family 
and Is expressed in many types of normal tissues. EGFr 
expression has been previously demonstrated in multiple 
tumor types, including colorectal cancer. EGFr is encoded 
bytheproto-oncogene<>^i>-B. 9 - IO ActrvattOTOfthrc-crf>-B 
proto-oncogene result} m expression ofEGPr in many human 
tumors; hence the initial interest in investigating this growth 
factor receptor as a potential target for antknaacer therapy. 

The EGFr is composed of an extracellular ligind- 
bfodrhg region, a lipophilic rra/u-membrane anchor se- 
quence, and an intracellular domain characferhxd by an 
ATP-dependent tyrosine Hnase. 7-SJ1 The extrxceihilardo-- 
main of the EGFr Is the Irgand-binding site for both the 
epidermal growth fecror and for transforming growth 
fitter-alpha (TGF-a). On lig&nd binding, receptor dimer- 
rzabdn ecenrs. and the tyrosine kinase of the rnttaceflnlar 
d om ain Is activated, thereby triggering many si gnaling re- 
actions that regulate cell growth and survival. Some cells 
overex pr e sst ng the EGFr abo produce an endagenous K- 
' gaud tor these receptors, and are thus able to activate the 
BGPr through an autocrine pathway, -which leads to an 
*ntn-stinrrdated prohrecanon of ceE growth ami survival in 
vitro. 1 * 13 In the laboratory setting, monoc tenal antibod ie s to 
EGFr are abfctokdnhh the prolrre^^ 
neocstyrrrothic* both EGFr and an artTMHi^Kpmd ^* 9 

Crftrermab (CZ25, ErtJ]tux Q ') is an Immunoglobnlin 
Gl human- murine chimeric co unterpa rt of die murine 
raonodonal antibody M225. Both M225 and cettndrnabare 
antibodks directed against the ligand-binding site of me 
EGFr. 1 " 7 M225 has been shown to be able to block the 
activation of the EGFr tyrosine kinase by EOF or TGF-a, 
and to inbibir the growth of tumor cells expressing high 
levels of BGFr. 1 " 0 Studies have demonstrated that both 
M225 and centeimah exhibit similar capacities for com- 
peting Kfth '"iodine-labeled EGF tor binding to the 
£GFr. 17 Rail inu lore, cehmmah has shown ahnilar growtfa - 
inbMtay capacity to M225 m cellailtnre assays. 

Studies in ceD lines have shown the capacity of MAb 
225 (either M3Z5 or cetuxirnab) to modulate tinner ceD 
proliferation, cell cyde phase distribution, apoptosis, and 
radwjensitrvhy. 2 ' Mecnanisms of and-EGPr antibody 
blockade leading to cefl cycle arrest have been extensively 
investigated. Blockade of the EGFr with a monoclonal anti- 
bedy in the DiFi colon cancer ceD finer an antostimalating 
ceO fine that is dependent an lutocrine EGFr stimulation 
for survival, induces a cefl cyde arrest in tt r Further s tudies 
exploring the mechanism of EGFr bJocknde4ndnced G, 



arrest in the DiPl colorectal camnorna cell Brie demonstrate 
that addition of die M225 to cell cultures in saturating 
concentrations resulted in substantial CDK2 kinase inhibi- 
tfon and Rbhypaphosphoryiation.*^ CDK2, cydin E, and 
cyclin A protein levels were rrnaf&cted; however, protein 
levels of the CDK inhibitor p27KIPl were found to be 
increased rw* to thra-fol4^ from cell 

ettracts restored actmtyof CDK2, Other cell fines were also 
subseqnenth/ mown to haveG, arrest associated with elevated 
levels of p27KIPl roJIowirtg exposure to MAb 22& 2 * 1 ** 

While the vast majorhy of preclinical data with cetnx- 
imab alone has demonstrated primarily cytostatic activity, 
data cornbining cetuxirnab with marginally effective or in- 
effective cytotoxic chemotherapy have demonstrated 
marked synergy with dramatic Improvement in antitumor 
activity for the combination.*"* Two consistent findings 
in these predinical studies are that EGFr expression Is 
needed for cetuxirnab activity, sod that "■tmrfrr^f, wiwc 
having modest activity as a single-agent in some systems, 
has consistently better activity when given in cordnsction 
with inactive nr minimally active doses of cytotceck: chemo- 
therapy. Recent studies of cetmAnab plus irinote can iff 
irrnotecan-resistarrt human colorectal tumor xenografts 
have shown marked synergy henveen these two agents, vrith 
arrdtumor activity seen with thecomrdnan^edcrtuxirnab 
phn irinotecan, while tumor growth Occurred vrfrh either 
agent afane* 9 

Based on this scientific baclrgroumL and encouraged 
by a favorable anecdotal case of a patient vrith irinotecaa- 
refraccory colorectal cancer responding to rrtuxrrrrab plus 
ihhotecan, 30 we conducted a phase H study to formally 
evaluate the activity and safety of cetuxirnab pJnsrmmtecan 
in patients with rrirw team-refractory colorectal cancer. 
That trial was found by an independent response assess- 
ment review committee tp Show a 225% major objective 
response rate in a population of 120 colorectal carreer pa- 
tients who were determined by their treating plrysidansto 
have previously experienced ft™«t feflnre irn irmottcarr^J 
This positive finding for the combination pron i pt ed the 
chnical and regulatory need to define the activity, or lack 
thereof, of single-agent ccftnrimab in a similar patient pop- 
ulatiork We tberefcre inducted a plrase II trfal to asse^ 
safety and erhcacyofsingle ag«*t cetrrxirnab fa pttirna-iTTth 
dretootherapy 1 - refractory metastatic colorectal cancers that 
express EGFr. 



PATIENTS flpJl) MfltlUOS 



Study Osx&n und Entry Crftmia 

We conducted a phase IT, nonrandomized, open-label muJ- 
tkerrter triaL to be digible, patient* had to have histologically or 
pathotogkrdhr docunrented colorectal cancer and rneasurabk 
meta stati c r hses ae. In artrfitinn , nnmtranhiitochemical evirfirnceof 
BGFr agression mcarured janiquantitarivriy (> 0 on a scale of 0, 
1+, 2+, or 3+) in a aingle reference laboratory vna required 

■toman c*Oumso.Oa<t»m 
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, . These me3»urcn«nti were performed and graded tiling a now 
crMrrajerrially available kit fEGFRpbumDx; Diko Conjuration, 
> Carpentiao > CA) according to the mxnofactnrer's instructions 
Pftttentt wttt permitted to undergo the screening process for 
tumor EGPt expression before meeting other entry criteria and 
before study entry. For example, patients were allowed to undergo 
EGFr screening before study registration, while rtiD readying int- 
tial mnotecan therapy, before documentadoo of clinical piogre*- 
sknHowem.tobeincMedin^Mudy.patientiweierequlred 
before study entry to nave demonstrated radiologic evidence of 
fatiure, as detewained by the treating physidaa, on bano tecan or 
an irlnotoan-ccmtaining reghnen. Patients were not permitted to 
have received additional chemotherapy between die tune of doc* 
umtnied irinottan 6Hcre end entry onto thjadlrrlcal trial IV 
tlents were required to hive atstody mrryan Eastern Cooperative 
ChicdogyGrOupperfbniiance tcoreof 0 to2, and were relied to 
baveanabsahrUnerrtsopb^ 

count of at 1 0O000 cdWmm s , « WBC count ss WOO uSb/mm', 

w required to be rs isx the upper limit of normal, tad the 
ilb^pbo^ifataieindASTlevdtwe^te^juedtobe^SXtbe 
upper hmh of normal. The scrum creannirtelewdwaanrgjuiredto 
beleta than OX the tipper Emit of nozmal Filient> were required 
to have recovered from toxicities of prior drcinotbcrapy, end may 
pot have hed either radiation therapy or invesrigatkrnaldrugther- 
«py within A weeks ofmltirrtine ceinximak Hdnnec4>on^8i» 
nirable disease outside of any previously irradiated field, with a 
basdi»tumormeMUrensemwthm4 
dent, was required for protocol entry. 

TThis proto^ was reviewed and approved by die fo^ 
review board of each p ar tidp r rtin g center, and a2 patient* pre 
written informed consent before participation. 

Thmpy 

Patients were scheduled tr> receive cetrudrmb once wrekry. 
On day I of treatment. an initial do^cd^rngftn 31 was given by a 
2-botrr intravenous trJusion. This loading do« was preceded bya 
20-cog test dOte to observe for evidence of aDerroc reactions. AB 
patient* were to be prrranC rated with diphenhydrtmine 50 mg 
hrrravenousb/. No routine antiemetic, medkatkw were given. 
Cetmnrnabinrostoniiwre ft ^"^^MTTrffHyataifawgofl50 
ms/ra~ unless tarkfty necessitate d tateiiupli ona. The dose and 
schedule used in this phase n trial were selected to be consistent 



colorectal aujeer," and are baled on extrapolations from pigvi- 

Bntuttkm of Patient* 

Response was assessed every 6 weds dnring the coarse ofthfs 
stony. An objective rrsponsewa* MmHtu^ u a redsctfr» of at 
least 509*/ in the area of ail measurable lesion* on computed 
tomography or other scam. AH objective responses were rerniired 
'to be confirmed by a rbfloyr-op scan at least * weeks following 
dnenrrtfrmtion of die response. TUrnnrprogresrion en study vyss 
defined as iro increase of at feast 25% In the overall area of the 
tomor, or the app earance of iww .t^fan* Response tff <y tmrtmah 
teas aim evaluated retrospectively by an independent response 
atvwmrnt committee that war blinded to the imestigator- 
reponed measurements and assessments. Patients cnderwtnt 
weddy blood coaws, and physical examinations were performed 
at every third week while on study. 



StatUtleai Anatytb 

The study utilized t modified Gehan two-stage design to 
allow for early stopping in the event of lack of efficacy. The 
planned sample size for the study was 40 parienn, wtrhMineacb 
stage. Ultimately, 57 patients were registered and treated. The 
higher number was doe to more rapid accrual than Originally 
anticipated. Continuation to the second stage of the study was 
contingent on one or more patientt from the first stage having a 
response {partial or complete). Twenty patients Mere chosen for 
the first sage in c^rtolta*toS%theprobabify 
study early if the true response rate were 15%. 

The primary end point in this study was resp onse rate. An 



Ciopper and Pearson method." Response as * function of EGFR 
status wa> evaluated by Fisher's exact tear. 

Secondary end points included dnrarirmofrespon4e,tirneto 
progression, survival duration, and toxicity. Tenacities, which 
were categaiad using Codtrrg Symbol* for Thesaurus of Adverse 
Reaction Terms and graded uanghlstiruial Carreer institute ce^ 
roan taxkity criteria version X0> were summarized by frequencies 
and pereenta. Duration of responsei time to progresion, and 
suravai duratian v»ere eatfrrinfrd using rhe Kaplan-Meier meth- 
od 5 * and s arnrrtariee d by medians. Eapbtn-Mcier estimates of 
rarvival r«re generated for patients with no ikin rash and those 
wlio airbed arryg^eddnra&dajrm 
were compared using the log-rank test 



fii-Sl.JLT; 



Patient Characteristics 

Tumor sampfca from 140 patieots -were centrafly 
screened forEGFrearpresraonibrpcMsibleregir^ 
this trial Of these, 105 patients, or 75%, ckmonstnted at 
least a 1 + expression ofEGPr. Of these 105BGFH- patients, 
61 who were delarmiried by tbeir treating physicr^ tohaye 
had radiological evidence of falhire cm irinoteeart or an 
irrrHjttcaa-contsInr^regrraensjjd win> met all other eEgi- 
bflity criteria were registered cm this trial between April 17, 
2001, and July 12, 2001, arsd 57 went on to receive eetux- 
imab. Pour padenfa who vyero registered oqxrienced dtpj- 
cal d et e riorat ion before initiation or* cettnttmab therapy and 
were Ehia^forenot treatecLTb^dcmc^rdikbrealcrkrwnof 
the 57 treated patients is shown in Table 1. The median age 
erf patients parridpating irr this trial -was 56 yean, with a 
range of 28 to go years. The median Eaststn Cooperative 
Oncology Group performance score was 0, wi th a rangg of Q 
to 2, and tht median time from last prestudy Irinotecan 
dose to initiation of on-study ce tmnmab therapy was 2.0 
months, >rith a range of 0J months to 10.6 months. Forty- 
seven patients (829i) were treated vrithin 3 months of their 
last irinotecan dose, seven patients (}2%) were treated 
within 3 to 6 months of their hut Irinotecan dose, and 3 
patients (5%) were treated more than 6 months after their 
last irinotecan dose. 

Sixteen patients had received one prior regimen for 
their disease before stody entry. All le» ofthese had received 
previous concurrent irinotecan + FU + fencrworin. Forty- 
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Prior chatnctharojjy kmtudy) 
Oi»p*» ragmen 
TWo or more prior natrons 



16 
41 
8 



28 
72 
14 




one patlata had tteeived tro or 

mens fmduding adjuvant rumens, if given) for tborefc- 

ea« before stndy entry. The median dantkm of irfootetan 

treatment before participation in this trial for oD patfents 

was 16 weeks (range) 1 to- 97 weeks). 

tt-* A ^ 00 « h ««^tu> was not approved for nte in the 

Ur^ S^durf^ the time tiiattW, trills bone con- 

dtscted. ^Patots had received prior oxalrrdatia-based 

treatment bcfijre enrolling onto this trial 

. Duration of Treatment and Dose Intensity 

cf CatuxSmab 

The median durarioii of treatment on study was 6.4 

weefa (range, 1 to 67 weeks). Neariy all cetwrhnab doses 
Y^*? * * c ^ I*w«d dose of 400 
X ^***>«ta««lo««nd250i a8 to» for snbsen.nent 
w^d^ Swy-thtee percent of patfcnte ( D «. 
cdvedall planned doses of eeturimab during participation 
on study. Thirty-two percent of patient* (n = 18) missed 
other one or two planned doses ef eetuximab. Less than \ % 
of patient* (n « 1) missed more than two of foe planned 
doses of cetadtmb. Two patients (33%) received only the 
test dose of eehrrimab. 

Efficacy 

itepome nrfc AH patients who received any cetux- 
unao da this trial were comidercdevaliiable for efficacy. Of 
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the CTtreatcd, 6 patients (105%; 95% exact d, 4% to 22%) 
obtained » Partial response based en investigator assess- 
ments. Twenty additional patients (35%) had either a rai- 
ncx respoiue (tumor reduction between 2596 and 4996) car 

fatlastcd for at least 12 weeks from foe date of initiation of 
cetririraab treatment. The independent response as$e». 
inentcdmmitt«cor*urred 

CJ, 3% to 19%) reclassifying oae hxmo^tDMdjridicated 
major response as a minor response. Ais demonstrated in 
TaW*2> response did not seem to correlate with the ob- 
served degree of EGFr expression. 

tomejrplaratoryimalysisofthe 16 patients who had 
received only one prior regimen, only one patient (as deier- 
n^by both the irrve^ 

committee) experienced a partial n^nse, &r a rtsnxxue 

nttecrf W %(9^e^a.0a% to ^%^Bcca n WtS 

wed^not^eridence that the response rate was either 

«uperfcrttt-diterertforhc«!wtt^^ 

verswmore than Que pri<>r regiment however, the numbers 

OTt rwa^ topenrfofTOCWKfariM^ 

Pw& t^-fracmd overall survivtA. Thernedianthne 
to tnrrx>r progresrfon on this trial was 1.4 months, with 1 
med^dnnrtion of response of A3, months In the five 
patients /udged by both the Investigators and the indepen- 
derrtresponse assessment committee to be ma/or respond- 
er*. Themedian survival from time ofinitiatinn of protocol 
therapy for the 57 treated patients was 6.4 months. 
Attvane events 

Sob reactions, were observed in 8896 of patients. In 
B6% ofpatiems, we saw a subset of aldn reaction, acne-Eke 
rash,, which is characteristic of cmnrhnab toxicity as re- 
ported previously." Eigh teen percept (a = 10) were grade 
3. No grade 4 skfo reactions were observed. This rash char- 
actensticalh/ manifested wifoin the first 1 to 3 weeks of 
foerapy. Standard topical adnunistratfon of drying agents, 
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topical antibiotics, or topical steroids did not seem to sob- 
stantiaBy affect the course of the rash, though in patients 
who appeared dtnical^rto have a bacterial siirrtriidectfonof 
the rash, oral antibiotics seemed to provide some chnical 
improvement. In general, some degree of spontaneous par- 
tial improvement in the rash during the first 1 to 2 month* 
of therapy-was subjectively noted in many of patients with- 
out modification of the cetwdrnab dose. 

Another manifestation of cetuximab cutaneous tcoric- 
ity was parosvchtal cracking. These lesions ocenrred either 
on the fingers or toes and were reported in 12% of patients. 
They tended to be rebtivrfy persistant throeghout the du- 
ration of the patient's treatment Anecdotafly, some indi- 
viduals required several months to effixtcomplete haHng 
after cessation of therapy of these paronychia] lesions. 

Two patients (3.5%) eaperknc*d grade 3 or 4 allergic 
reactions leading to cessation of therapy. Both occurred 
during the test dose, and one of these patients required 
hospitalization. These reactions were characterized as ana- 
phylactoid in nature, and wot managed wi* epinephrine, 
antihistamines, cortkosteroids, and supportive-care mea- 
sures, and resolved without sequelae. One addition al pa- 
tient experienced a grade 3 allergic 
patient continued in thestndy and mbsequentlydiscemtin- 
ned on day 310 due to disease progression. A listing of all 
grade 3 or 4 cctujumab-relatcd adverse event* is presorted 
in Table 3. No grade 3 or 4 neutropenia or thrombocytope- 
nia was encountered. 



Correlation of Survive With Rash 

There wis a correlation between the presence and se- 
verity of the gendike rash and snrrrvaL As presented in 
Table 4, patients with skin rash of any grade had a superior 
survival to patients with no skin rash (P - .02). There was a 
trend toward* improved survival with increasing grade of 
rash, with patients with grade 3 rash seeming to have the 
longest survival, and patients with grade 1 or 2 skin rash 
hiving intermediary survival relative to tbow: wth grade 3 
or grade 0. 
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Treatment options tor colorectal cancer patients after rail- 
nre of FU and irinotecan are extremely liinited At the time 
that this trial was conducted, there were no approved stan- 
dard treatments in the United States for patients in this 
setting. For patients previously treated with bobs FU, a 
course of mfbacnfll FU therapy is often attempted, th^ngf, 
there is scant if any fiterature to support this practice. Re- 
cently, capedtabine, an oral FU prodrug with antitumor 
activity in the first-line treatment of colorectal cancer, a *haa 
become a popular replacement for infaaonal RJ in the 
uinc4ecar»-reinM^8etdng, ttottgh data radicate a lack of 
significant efficacy of this agent in this refractory setting. 
Since the conclusion of our trial, oxalrpbun, a diamino 
cydohezane platinum analog has becorne commercially 
available in the United States, with approval based on a trial 
that showed a 9.9% major objective response rate for the 
combination of ooallplatm phis iwrmtMw ml PP/lencpv orin 
(FOLFOX-4), and virtually no activity c»f osaiipfarin as a 



single agent.** From a mechanistic perspective, there is no 
reason to expect cross-resistance between cocaEplatin and 
cetuximab, and indeed, some of the responses in our trial 
were noted in patients who had received prior ooliplatja- 
based therapy. Both cetuximab and FOUTOX-4 have modest 
levebof cli nical ac t iv rryfoir^^ 

cer, end each would seem to bring some modest potential for 

chmcalbcnefttotl&pcpalatica 

perateneed of additional therapemic alternatives. 

Preclinical data predict a subrtairtiaBy higher degree of 
dinicd activity fOTcetuxnrra^ 

toxic agent than would be expected with cetuximab trcat- 
raent alone. Using the concept of evidence-based, rational 
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, 'design of dinical trials based cnpredinkal data, the com- 
bination of irinoteean phis cetuxlmsh was explored first" 
•The identification of activity with cetuamab plus hinote- 
can in a population of patients in whom irinoteeut had 
previously foiled, seemed to confirrn precKntcal expecta- 
tions. Nevertheless, the activity seen on that trial of cetnx- 
imab phis irlnotecan raised the question of what singje- 
agent eetuximab might accomplish in this setting. This 
dirtied trial to investigate this question in irinotecan- 
refiactory colorectal cancer patients was therefore per- 
formed. Subsequently, Cunningham et al 37 perfbrmed a 
confirmatory randomized phase II trial mat evaluated both 
cctrariiDab alone and cetuxiroab pins irinoteean in patients 
with iriiKrtecajj-fefractory colorectal cancer. The response 
rares.reportod in that trial in abstract form -were 1<X8% for 
eetuximab done and 22.9% for cetuxitaab pins irinotecsn. 
These numbers very doseb/ a prnwdrnate the results of the 
trial we report here, as well as those of the previously re- 
ported combination trial," confirming the preclinical by- 
potheses that cetuxhnsb has modestpredfair^ activity and 



activity in irinotecan- refractory colorectal cancer. 

Hie response rate of 9% in this chemotherapy- 
refractory group of patients is equivalent to the level of 
activity seen in a similar refractory colorectal population 
with the FOLFOX combination of axsdrplatin and biweekly 
trr&sJorialFU + kocrrvorin, although the progression-tree 
survival of 1.4 months is shorter than that reported for 
FOLFGX. 5 * As such, it seems that single agent crtuximab 
provides asalvafpr option that maybe comparable* at least in 
terms antitumor response, to the degree of efficacy seen 
with oxaSpIatin based -combinations following frthote- 
can/PUfartMe^Resaltsmpostr^p 
phts cetuxirnab appear to be superior to both " ■"H r rH' 
alons and to What has been reported for FOLPQX in this 
setting, though randomized comparisons would of course 
be required to assess the relative efficacy and toferability of 
FOJLPOX versus eetuximab or versus cetuxbnab-based 



The toxicity of cettodraab on this trial was manageable, 
and was similar to those previously reported for this 
agent 31 Those included grade 3 or 4 allergic: reactions f5%) 
characterized by typical symptoms of severe bypersesisitrv- 
ity and rapJrfiy responsive to standard management with 
epterphrinc, antihistamines, and corticosteroids. Also seen 
was the. typical skin reaction associated with this agent, and 
with oth«r igents tha t block EGFr signaling. This rash, while 
at times quit* estheticaUy unpleasing, was rarefy a source of 
physical discomfort. None of the 57 patients discontinued 
treatment on this trial because of the akin rash 

An exploratory analysis suggests a correlation between 
the presence and severity of the rash and survival. We can 
©rdy hypothesize as to the meaning ofthis at this time. The 
rash may be an indicator of sensitivity to EGFr blockade, 



both in the patient and tha ttunor. One pcs^iliryu that the 
rash is a surrogate indicator of an adequate degree of recep- 
tor saturates by cetuxlraak If this is the case, then targeting 
doses to achieve a desired level of cutaneous tonicity map 
further increase the efficacy of this agent While this is »n 
appealing prospect from a potential efficacy point of view, it 
would suggest, if true, that there might be a narrow thera- 
peutic window to. wort with for this agent. Trials are being 
plannrdtotc* this hypothesis, wrmtho^ 
experience a skin rash after the first few weeks of therapy 
recehfogdoseescalattcawurtt^ 
tematrvely.ftbpossiHc 

might correlate with both antitumor activity and cutaneous 
toxicity. Further studies ofthh possibility arc abopbrured 

Predtaical data have suggested synergy berrveenoetmc-. 
tmab and a number of cytotoxic agent* inctodingirmote- 
can, dsplatra. gtanchabine, and doxorubicin. The exact 
mechanis m ofthis synergy has not been, definitively deter- 
mined. A worsfog hypothesis is that abrogation of activity 
m the EGFr-mediated signaling pathways leads to a de- 
crease in EGFr-medlated sntiapoptotic messages transmit- 
ted wifom the celLThhnMyr»esutli^ 
some cell lines that sustain an autocrine loop oFEGF pro- 
duction and li^H^ expression and that are partkulaxty de- 
pendent on this pathway &r SurvivaL In the majority of cefl 
fores studied, however, the bfodcage of EGFr signaling is 
msufhoent for cytotoxicity, but may leave the cells more 
vulnerable to the cytotoxic effects of otherwise minimally 
efficacious chemotherapy. 

The favorable clinical response rate semm this single 
agent trial raises a number of i m p o i taut clinical *pwrtfons. 
which arc the subject of farther ongoing and/or planned 



EGFr expression and response raises the question of 
•whether non-EGHr- expressing tumors might also be poten- 
tially sensitive to cetnxrrnab-based therapy. It would appear, 
«n fo e hash; o f these data, that tmmmiobistodterriistiy for 
EGFr expression a a poor indicator crfwhichttmrcrs am rrro^ 
trmrabkbptJtisEGI¥>tngete^ 

rhg EGFr expression, such as RT-PCR. will seed to-be ex- 



stream effects of EGFr blockade to further dnddato patterns 
that nay be predictive of cetnxrmab activity and so permit 
appropriate irfixrfon of patients for treatment 

Based on preclinical data, we would anticipate that the 
greatest degree ofbenefitfrom cetuxtmab in colorectal can- 
cer Is likely to be seen tocrnnWrrahonwifochnrffifoer^ih 
fast line or adjuvant use, although we cannot know the 
actual utility of such an approach until data are available 
from randomized trials. Pilot trials to incorporate cetux- 
tmab into first line regimens of «Tnotecan/FU/leuco\-Drin 
have been completed,'* and randomized phase m trials in 
firstline and adjuvant combination use are in the process of 
activation. Finally, heterogeneity in the qualitative, as well 
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*4s qnantiative expression of BGPr, may be -dmkaDy rele- 
vant far the tuccesffnl application of cctiirimab. Human 
•EGPr poiymoiphisrrw have been described, and ftttare 
large-scale triali will attempt to characterize these polymor- 
phisms and correlate them with dinkal activity and toxic- 
ity. Studies are also underway to characterize molecular 
phenotypes that predict response to this agent 
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